Requested Patent JP2000029731A 



Title: 

A DUAL-MODE VLIW ARCHITECTURE WITH SOFTWARE-CONTROLLED 
PARALLELISM ; 

Abstracted Patent: EP0962856, A3 ; 

Publication Date: 1 999-1 2-08 ; 

Inventor(s): SHIELL JONATHAN H (US); BARTLEY DAVID H (US) ; 

Applicants): TEXAS INSTRUMENTS INC (US) ; 

Application Number: EP19990201702 1 9990528 ; 

Priority Number(s): US1 998008831 4P 19980605 ; 

IPC Classification: G06F9/38 ; 

Equivalents: ; 

ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units(130A, 130B) and plural program counters (110A 110B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1 ) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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WcruyyAij^y^t^ 

m i sp^t-^ ^ >-'x * tm i sp^i^i^^ffl lt 

U OTlEmi^c0x-^lx^^^A>^giL^2SPO 
[000 1] 

IS (VLIW) ^ffltHOtJ^ 
[0002] 

[fiBfWtSffi] *|MB±VL1E Very Long 

Instruction Word) v4 ? o/D-fe y^-RX/T 4 
Ifrn-feyt (DSP) <?>*Hmc|8«6-r&. ClO^ktf) 

£%££fi. fo&<r>^\s<)VMiW$& (instruction 
level parallelism. ILP) J 

I UWffiV \T7 >J ^r- ^ 3 yfcifiHc VLI W7" n-tr y ^c^: 
fi&ftfci&BT^&K ^x^i/^WMffJPKTLP) 

^^T^tc^v^^ttl&^&#T^ 6 £ fc *> USUi 
9X9X\±^XVy FZffimzmr-fh7v*:vy-cr> 

mhzmt. z(D£o%®£itz?A?immwzi±tk 
&Ltzvmizfa»t>tL%>'jr%< t i>$k+xim&co$i^ 

1&->XmD9x9 (XteXU y K) frfe^-FtSeff 
[0003] 

imwm&Lx o ti-hmm] mmf^ 
%wn^mz^mm^. *<rm& r&mm&m (nu 

ntber crunching) j r/'J^-yayCiWl^J: 

o%m®co. fV-T^fawxtizmzmrzbh. % 



trv^ 0 mm. mmfSMfr>k&wvsPT7v 
%wx?\m®Kmmu>ttLT\,^\\ m&x 

[0004] ^^>wHtt^Ro*ircwf)ai*i^. & 

3ttSffiolo<7)0iKi x **y?7-mz£h 

9^(c^J: 53r?gaxi<-y F^<9VL1W^T'£>&. *■ 
X $ flfcJffiftX V y Y £35fir^ig3:VL I W>X r A £^ L 

[0005] - rnt y^- ( .rtl^N 

- H ^ x Tffl^TcoVLIW^XT Acoi^k !> ^ 

^rr?-F - xhV-&cr>mfttfm&ZtiX^Z>. 

4>N^^>\ XiiXHsy^h-^ (stall) ^T'A^ 
^> 7 x ^y ^ L^V ^X'timtfX h -;P-ri> * T'B^^§^. 

^T'fel>. «I^^c7)ro-fe.y^ift^o0!Ki. -fe^ 
b^^ffitcJ:^ r 2-^oSkiL3t^&x b U-a^^ 

^S^T'UfT^ii^ 2£fr^A «y 7 r tc X h 7u-t >y 

^^m^mru^ y^ZXhmiXV y K^ffe^ 

LTV^. r^or7— *^^1»:VLIW#|t. Hft 

^comm^wmm , 222, 790^ ^> ®m%mt*m 

[ 0 0 0 6 ] MIX . VLIwrn-t >y VimizWElMzm 
LX\^\ gJJ2^^yK^^t'lLP^$T. 7a 

*vVWg*g$L&tzvmiLz>t. viiwmmmmiz 

[0007] 

isx?^ imm^w&vmL7u?7j±j)*7y?z^ 

^i> 0 fgl^-K-m. 7u7y&^\mfc<»7u7 
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fifSrSWU IS2rn^^A^^y^{i^fit^lg2Sf 
cor- ^l^vX^k^SI L£3g 2 Sf^gfl^ah $ ffijfj 

[0 0 08] mkmcDT-fUi/XfteAVi F¥#k 
BiM K^»Jf Lfc*4h&»fe*«$it. M*»&fig£ 
MiAlM KO*#fcBlM KO»BtLfc*»*fefl»« 

>f k^t-*^*** AIM F^aiaaBcBBflSL. 

bim vama&mtwmt*. »2*-rctiT- 
a Ft bim vitzmmtx^h. z&ts.mit-v? 

[0009] f-^/Pt y ^^Xi^JtBIl^^x^ 

2 Vfrt>m 1 H^lgT^ h . 
[0 0 10]ffi2%-HTti. f-^myttt, & 
/ *tf*'T $\si/X 9 b ffl^Wcmmth*%\Z<7>KT 

( 1 ) AIM W-^l/yX^fcAt^ KOftlBgE 
*#fB-fSft^k (2) BiM Wr—5\sVx9bB 
1M F«Has«BtS«*ktJsi:fa/^ 
^f&dkfciD. T-^rn-feyimAiMKMBg 

v*' t4 FOT-*]/S^*^£^T*kJ;^. d 
tf>S»TCfcL f-^rDtytli, BiM FOtSfggB 

»>¥#£#8J**^^&^S2#** h U-A 

[0011] f-^7Pt y tttift^SrEtttSrn^ 
5A->tyfc*tr. ftlt-FTfcL f^rnty 

&CD7vr7&#r}yf {fZ n£. y F<0^£;7 x y^T 
Xfct SS2*-F?fcL f-^7Dt7ti^l/ 
n^A^y?fc#j5^&N/2t^y FC7>^£7xy 
f-U ^m2Tn^^A^^y^^i5'r*N/2t''y 



[0012] f-^D-ir y W± . fg 1 &^X b V -A 
XteJ|S2l§i^X h V-&COb'%bi)^1&fr$;%JJiZ> 

frmmh^z^mb?hm&frATTRv~?x? 

[0013] 

b ^ y MtTMS320C62x/C67x7 r $ »J Wo-fe y -9-$: 

rTMS320C62x/C67x CPUktSHHr y K #8H#-< 
Fj £ rTMS320C62x/C67xJ$ffig{SSj £#JHSZlfclr\ 
-^^(^lffl(cJ:0#^n*. WW!»fe± % J0TFC 

frbtch. 

[0014] ZZX-mnzMh b . CGxCDmr^^mm 
a (CPU) 1 OO^nrtrn^A^y l 05kf 
-;M*y 1 6 0^fiS*fcLfcH3&«HSSiiTV^. d 

£{gg-f&,> C6x«^VLIWro-bv1f. -r&fc^AiM 
F 1 3 OAkBlM F 1 3 0BO21M F#*S£ ^ 
S&flfct*. A1f>f F 1 3 OAkB^-f F 1 3 OBOH^T 

*\ mv\mwbmftih4m<mm3mb&\s 

^^7r-fyH4 0A^14 0B^tfo -jK^C6xT' 
[00 1 5] ft^f 4 Xrt*y+/T^-Y : gmi 1 50 

7x7f-rD^»)^ (pc) mmmmi 1 

Ot:J:0TFl/^$/i*^y^.yF<i, ro^A^ 
^y 10 5H^faA* 7 f/f3-Fgli 1 5 

t^x yf-^il*. ^faA- 7 f/f3-Kg-Il 
1 5ii ( I/i^>cO^^^T3-FL. ^^r^-;P 

mmiz^izx^^^ti^xd^^m^m 

(S. MXiiD) kif>f }**<T4Xrtv*+i> m 8lfr& 
^T'^>f^;^0T^xy\-y^$n. t>f F^04. 

st^s*it 0 iT'j>*. t^ f 1 3 0At 1 3 omy 
v?7^ftm!mthmm£wi 3 5a^ 1 3 5b* 

^rt*. »«tt«fet*«^. «Kt**^ai 3 5A 
m%$2it&. w&mmiips^^x^Rx/xr-rmm 

12 5T'I4tl». SBi*3S^tfc«*. SJJ^VX7 
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AVmWSmi 1 0(C^LTA«t«tC&^\yH5 
<OT F vxfrhv x^^SrSteS*^. ^<o#A*#tf 

[0016] HfirOmi(C. AIM F 1 3 OAXteBlM F 
1 3 0 BJi<7)«.t&^ttl8«-r S 7 r /H 4 0 A 

t\ l^^X^3cllffil4 5$r^tT^ KfeJ^Oloco 
-^^'J 1 6 0£*3fU FitM HI 3 0A£ 13 0B 

x? 1 5 o^c6x7*o-b ^9- 1 o Qeymftzmwthm 

[0 0 17]i¥-?T. ^<7)^XxAii. S^gffit^ 
"CSrWtLtf. 1 Bt£ 1 F y -Aco^^rjra^lET 

02(i*^coi^sfe^a^^-^. m^coy*. 

yf- - ro^A^^y^^JffllgMl 1 0A£g3& 
*t&*J»SJ& f #AlM F 1 3 OAfcBlM F 1 3 OBtCfStf 
£>fU>,> rP^7A^t'J10 5K^fUA' 7 f 

/-ra-FSHl 1 5£2o<0;K-F*>J>&o #*r* 
^\*7f/f3-Kgfl 1 5te2^tf)3frSH 1 5 At 
1 1 5mttMZtltz„ %gmi 1 5Ah 1 1 5B(C«i^ 
^T?79 2 1 7A£ 2 1 7B£9IJn£iX*:. G^T^T 
* 2 1 Ikt 2 1 7Wi#*A*»M F 1 3 0A£B1M F 1 

*-m77A>*V>?WMWl 10 (@l)tf>ffcb 
OtC^x 7f -TD/^^yWllMIl 10 

^atxaweiBi 1 oa^ i 1 0B^T^^T^faw\M 

T^^tfffifc. ggl 2 0A£ 1 2 0BhLT. AIM 

Ftw Fow*fc*it (r%*>*>. mm) tx^ 
h. mtmmi 5 oa^ 1 5 oBfeswca*. 

[0 0 18] C6x<0^2i£#M£^LT^&#. 7Q 

?**aWiM:iiji**> izi>#mmvhz>. cmm 

frhx-hh. *m&m£ u^as«tt. mtcocexiz 
m^mm^mm^^zm^^^t^^t m 

XSfifcV* ( 15t' 7 F *y*y Ftt#o-F/.XF 

^&^T'li£v^ d*U±lM F8l4ttKJ;9n- 
FflaWSStefrD* n-F£-#<DlM FtccO^SI^t 



[0019] 02 ^To* ^tetTF^J: 9 £ 

1 1 OAt 1 1 Om&Xtf^ Tu7yMstt l> 1 0 5 
UWJ2M;K-ML£iiTV>£> frVMtVftW 
v^/ra-vmm 1 5Afc 1 1 S&^Gfta&rttry 
h (VLIW8^^7 FOl/2) *7x7ftJ, ifr^ 
T^7"^gl2 1 7 Ah 2 1 7Wifft^£A&t/BlM F'V 

#w>fyKn o ifcwc#tM FcOT^x^y^MX 
fa- mm 1 1 5A£ 1 1 5m C6xK J; o 

fcT-rAAyf-Sfi* (AIM FttfftHiflMBKBSh 
LK MK RtfDl'V Bf§KmBi£g<9S2. L2. 

V^T. faA-v^^/D^^yW TjiS^j C6xh 

[002 0]Mrn^7tT11 »*LTVv5cv>9Ja 
^^^fT^Il 2 5(iA^-f F 1 3 OA^lfflll/ 
isX9t&M F 1 3 OBSJffll^^X^O^^^SJia^ 
vx^^rgK^. fBi^vx^^XxT^l 2 5li 
h'^^>W>f F^ja^^rft^^iiTV^^^^EL. 
dmc^^T^Bi^$r^-i.^. k*T4 F 1 3 0A^B^>f 

W4 F-c«ina*«ff±$*i6. »^6as»r»i-* 
Fo**«86i»*iB3i*r&. ^o^. ^-w>r 
F^ja^vx^co^e^E^ti^. 

j^*3rat-*J:3»fPTi&flr«^. h**>^>W>f F# 

&]^XTTmmRxswm?x?tf ^jt>(F 

hh&+M YtfrnkfrifLhtzMz^ *c»*rA Y<m 

[0021] 2oiot>( viz&xcmm6x®m\si;x 
^^^•r^^i^v^ ^<a>msmx\ mwuitx 

VX9\±t^X9}V4YlZ<7>/rtPfcth. tXls- 
f\ F^utr-^WLTv^v^WW^^x^jcsa 

g0a^?:-5-^^^h^3iSM^Lv\ C6x||jfg^T'2m 

^tf : THl/yV/ - F^SOWSAMR ; ^D^lX 
X.>T4T>fflWt'v F$r^OCSRT\ ^ coffin t' v F 

(ixu-y • ^ vx'mnm{m&^miz&%;& ; 
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r 7X^j^r VA F • ^)\>*%m$h 

2mfc2ti$>#mm\<\ <*7x mm^M) x&. 
ftm^®*Mm^^&m<v®m\si?x? 2mitz 

[0022] zzx^ryr? 2 1 7 At 2 1 7Bcots 

A Y 1 3 0A*JB1M F 1 3 OB£MJRlT&:£T<»23£ 
317 r 4/1^0 fcl&vCAlM F 1 3 0A£giR-f|> J: 
9^££*U> 0 HftB^ BlM Y^T?T92 1 7B 
tt£ft^ffi§£BlM KSJR^^m^^*\ AIM Kft* 

rrr* 2 1 7a&bim fwisaim HWitsaarr 

("T^^^. r 0 j 5r r 1 j ^ Xii r l j J r o j 
lz) X'b&Zttz&MZtvfcw ^ix&XglzfctXm 

mwxmmmmzx vmrr^mx&z. 

[0023] mtztti&Xte 1 mitcOfflfflUiSx? 1 
5 0AXlil 5 0Bcon-Fc7)J:a^ *JKBco»K ; E- 

-jjmx\ writ r^jnj jpu^^ortswct 
t'7h m 

3 1 : #M*X F 0-J±bt¥X F U-AB£ft§* (± 
30 : 3myr<<>l<m£tmL*)£ttm (hVf31 
2 9 : 3^7r>fA«&^£#S?(^yF3 1* yb 
2 8: ^h'J -AA£^X F >J -AB£ft§? 
2 7 : 9Ja^xT«MgS:f^ (0<Oi§^T<Dgija 
2 6-16: ^ 

15-0: m&KXy'T ^X9 • \i yh. 1ER$0© 
USSxftzX O^ii^^ 0 1 F ( r 0 j liA^M F 
13 0/V\4t4>ii. rij(iB^>f Hi30B^4t^> 

[0024] WSLfrXy-T • Z.X*\* 1 b* y F 

^X9tLX5-tfztiK vmt LT§»J&^9 2t'.y 

im vwm^zmwL. m2t'vhm*M Y^<m 

[0025] tTFte. **Hfc X *)$&ZtitzC(>x^x 
fA^\ S 1 IZttc?£ 0 ^m-coPC^- FT*-<o;*V 
■y K£^f61fti^@2 J: p &22Pra- F 

u ztiti^hzmnufflmtt-Yzmftmifrz 



[0026] mMzruy^Mi. rot y y-tvfrt&z 

tr. H-tM ?^*C$r«A&r/BiM F - a-Y^Tuy 

7u?7&im&*-Y<rfflwisi;x?frbmt(smi 

WUisXfayft^ZWA 1 5 OAXliB 

1M Yimv*?X9 1 5 OBOfc^tfl^ntr-'f 

T yA >(rZ£ YZtihZt izm&ztuzw 

[0027] #J8LfcAtM F 1 3 OAhBlM F 1 3 0B 

j±&mzmftLx^hfrxim®zm:<£mt l&v^> 

T'^V^ISO. %<F&*<nWJX9yTA)V<7>fom<omt 

mwuzsxm® («fcA«) ^^^^^^$>^ 

3SS*Lfc«^. r 7X^j^ Fco^^g^ix. mcr> 
VA K««<0WlS^&?544atfr4. 
[0028] JaT(i±IBSh.c0^^ Lfc WC. X F r 
^(l/y^ni:n+l) *«SLTO&. i 0 

FT4f£lgtfc£ (P^'X^n. n + 1. n4-2^tXnH- 

3) ^fim^tg-c*^. 

1 . «:^ttm^^S^, ^SA^:B^>f Fcon- 
F • X F y -Acor F l^x^:^. f^ftiMBHM^M 

a»^r«wis»e. mm*-* - x f u-a^ 

miTYUX£**VlzXYY . 

2. mm\sisx?izz(omtt#Mfflffl/mL 

frXrTfflfflmZn-Y (C:«^raTO2o^ 
^>>-r<i rjiTj lz5W9MFfrh) . WA Y\zk 
VA F^8la-F ■ x F V-^co^Wyy^Mf. B 
*tA YWftA F^«r?-F • X F y-A^^vr 
^fi 1 . ROa (AIM F^ffll-^X^O) tRla*^ty 
Oold_tsk_GRs^XFTy^ % ROb^Rlb^X 

3. AMR»IPl/i;x^cO^$rR0b^S6 N ROatRla^gf 
fc^tt^n-F^fT {*7fc4i^>f ^Wp3&»*) . RO 

4. CSRSO^l/S/X^COrt^^RlbA^IS^ ROb^p^^^A 
1M FcOAMR/^ift. R2atR3a$rXFT^^. R2b^R3 
bJrX FT^TVk 

5. IER$||fflIU^^c7)F*i§$:R0b^i!i N RObcOrt^SrA 
FOCSR^lL R6b$rR2aA^|ft v ROb^Rlb^^^t 

l!c7)Ctl_regLsave^X FT^/P. R4a£R5a£;* YT? 
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6. \SWfflfflUi;x?CDft®£mb^&m. R7b£R3a'\ 

R6a^R7a$:XhTry;K R4b£R5b£;* hT?7 

7. RObkRlbSr^UO (CtLreg_save+8 ) *\XbT 

^riu^t^xbryr^ {mmiziimtm 
b) 

[0029] 2-9<7)tM *#&~0>XU *y KtcSIS^S 

firf & c: fc lz&MZtifz^ 0 %<r>m<rmMm\±i/*r yy 
yf&vwmmi i oAxm i ob**3i&8o&^ x 

Bfc3l&ttO&\ T*J>£. M1SWxX*fcmtr£kfc 

xftmwuvxftomtu-vizn&zfio. 

tv^\^\ tti. ttm^-Fz&tzmzi^ ^xfr 
[0031] 2frttmi±tf&mztifzm&. mix. 

jy&4f*#M<04g&#£A. B. C. D£D^ 2{* 
#«^ffl^l^«ABfcCD % ABCkDX(iAkBCDT'J>^ 0 
ft-?T7*o* > y ^£2Xte3 (AB/C/D. VBC/DXttA/B/ 
CD) Xtt4»*Hc$Mrc#*. *H5LT. 4ftOSr& 
fcL 4{i^^L^g*^*^gic02«cX^3*^ 

[0032] #8i<7) 1 0(7)^^«S^iC6xT-^rx^ 

(predication) X'hh. LV^jffegTC^. .Ift 

vco^x h v-j^m^mzmm^m^ra^xm 
&iE**imt~t&. znmi. aim YtfZWVx? 

7<?)£ 0%im (predicated) N B^-f PUBfJg 



t iT*vizLtzuisx?zmLxmzz>3-vx 

teottg&L 3cH7r>f;Pg^ Xte 

[0033] mmsmo i o^^osca. h »j 

S3 (±) k^4 (T) tt. ^Kt-KT. irSiX 

[0034] 3KI«W4«I»U>?X^* 2S^^^ 
-Vk}^V^X9yrA)Vom^<r>^-i:^t L. 

[0035] HjftSflfcSrco^ Yfrt> 

Ztl&M<7)&$&Ui;x?7 r A )V ■ A ^-iy^mu-J 

imkmuftrnmizz^imZimt^z. xmm 

t LT. W\<r)\sVX97yA)V rcj $r^>g|>f^-x. 
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[0036] t mmzzcrtr^u^ 

3 FMk£*i& c ktffffiZtiT d t 

i )muz&ti^M£ik\<\ <mizfotzttwitz>zt 
( ^titey*v ? 7^iz t^z*m%m&t 

[00373 m3izm&t. ^mm\±TuyyM,^ 

'J 1 0 5^(0 r 2^ j T?*X<0d^tt£3»t&<ia> 
tfXfrftS-^T. -<0i§^\ T?*.X<16tgf&3Ig&3 0 3 

t&lzWM F 1 10A£1 10BK7x7f -7W 

7A*^y^a^siaeai i oa*: 1 1 ob^t. # 

k"ht>W4 Fi> 11M ?;KC4 ^£Ltl:ii»T& & 
VtfitfK FIFQrty 7 r##*§IS3 0 7 At 3 0 7Bk L 
T#1M K£R(t6*u :^77ry V^fcfc&lM F 

• 7x yf-- rn^A*^^av«aiftai i oa 
1 1 OBco$ijarf^J)l>o ^^acor»j7x «/f-(ia 
mimiz&^T&toz'h*). mimj&mco2nx-Ht 
mmtLzzzizvk-t. 

[0038] B**M F t . Htatli^ 1 §©g« 
(ClfUi r^JSj iM KT\ AIM Fli r m—f 

S^j 1M KT*4 ) fc£*ttfc»Bre. ®3 2 2B*i. 

Hffffl^A7 7 F£fflmU ra»^)j C6x 

r=?-Ff&JIl 1 5rt<O0B^^ScT^. BlM FteH 

^LT£>6go&*vx? • x-rrms 1 2 simmitt 
[0039] wttiz, a-»m mzcomi&zaTcDmitz 

fiS6LTU&„ t^T^r* 2 1 7 Ate. ^A77 F 
£A^M F * ^ y F 3 1 8A£fr»M F * y F 3 1 
8Bfcy-F^&&gkoi&^y~F - T^TF^g3 l 
Hz£*)WWilL>titz. JniT. fy^m^z^^izm. 

Jflh'vy F ZMUthZ t ^^tS^COT^r hiiCLZX 
mfZtlZ (?Kch*>, B1M F • • TYUX 



0-1 5I3A1M F • WX?7tA)V<?>\ 6-3 IT' 
F+Ofi>5rcO#^Hje3D$ii x ^W 7 Mi 

^ f j tm^ztiz. mmm3 1 9&aim 

FXteB (B' bW&thy tM F • tM 9fr1fiZW4 
^^SUfTt^S^SrSffiL. ^tlSr^FA^O^c 
Jg^^o V;H-TP^^3 2 1 {i©Jffl^S3 1 9<7)® 
flPTTAlM FXteB* ^>f F - n*r *y F ( 3 1 8AX«i 

3 1 8B> (ofhttfrism-tz. mmuz^yy h± 

^-VI&mi,zJ:t)%mZtil 0 ^codtfUzX*)^ 3c5co 
A^>f F - y FkB' 1^>f F • ^x*^ y F^'A^-f F • 

4*-V ^ yh<omki^-lh. AtMFtttM? 
t' y F Sr-fe y F LTV^v^flESO^^ y y t ^mz^ 

yyj y^ma^-fyx b' . a. a. b' 

£jL ^Wi. SlA'y-7 F*UfflKU:C0A^>f F^ 
(cSLTV^Xii^TOA^>f H^A^ 7 h^it 

B' . A. B f X\ Ztlte. £X0)V K^COA- 
^ y F^lfflELb^B' tM H^toi*Jy^7 F 

imimSiLoh. ttht> r^A v B' N B' . B' , 
B' % A. B' s A. A. ^ A. B' 

[0040] mT^tern-fe y ^(O^comco&i 
T-O-fe^yif^JoM^/l^^^L. 

^^-s/A^>f fj kv^*«^>jt±Hao&^*« 

itSffl^H^L^ r#m3_KBiM Fj k 
v^^S^)©^0^Jli v ^coi?->f Fco ^ f.* 

co4^> (4 ) ^^ y hcom<omi£*~t. n 

i>0>v\\\mwA ?fr<oi><otMTi f zm?izti& 
->f ■ w vizcD^mm) 

mim -.bn A 12 {Bn A 13 > B 12 <B 13 B! 4 } A 14 
mm : U 21 B 21 A^ B 22 ( A 23 {A 24 B^ B 24 } 
[HI] 
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[004 1] ±IBC0^T\ A^BiM Kt&^^^^Sgfi 1 ^- 

mim^ LtiPitwmfmt: ^XT^tfimizvm i . 
mzm^m^^Rx/^Em^m-i^m^t. - 
jjzhim^^nmjmv 1 ?>vmz 
m^-z) izm&L. y-n±vv<om;te<mzm&i,z 

[0042] C6xT'^^^»Dt— F-;Hi^t U - 
'OfcoZ-mizk&hWfr. X\ZTu77J± ^ytf 

^fA miM F) £;ftmW£fe 
L*»L£j&**k XF-;i^W-T&l&9 2lM 

xh->mmK(,z&*gi,fr\ 

[0043] mkm3mmitmmhm2mmoy^ 

^x^m^-v ■ Ahv-^z&M xco^mxhv 

XaF'J^«:h^<MU *<^:I&bim 

1. rrcH? 7t2 0 0mt-K <*#gi) TUffL 

2. iO^vx^&tXXxTiftSl 2 5(iJ:0. 7n-fe 
y^2 0 0 li±IE^tfe09Tf ffi^ Ltz X o fcJHK- Ha> 

1 3 0A/V3f-$il&. AIM K • 7x7f' 



A#*>y?&tf#Jfflg|Ml 1 0Al«^<7)££T\ m 
Wltf¥&klX^Zf$b*M Kl 30AfcUF-;H"& # 

3. B1M F - 7x7f ■ ro^A^^y^ixsoffli 
16*11 1 0B£teMW&Sg&;V\yF7 • TF l^X**n 
-FSiiHt&Siti. »Gi» (Xttfflj«9Hi* r *£;U— 
f-Vj ) #$r7-r&£. £ft<iTu* 

[0044] Z<om)CDV7h*>±T (^h^ HPf 
^l/~f^^fA, RTOS) mft£ZZX*%Z. 

Xfrht. i^fWKnoB^ryxyrhLM] 
a*/\y K^^iis^ ri^Httff j mm*. f 

\±. ^(om^^^^^mmzm^thcox^m 

*) . AIM F 1 3 OAWo-fe vVZmfr&LWftltm 

[oo4 5]RTosc7)^3^^A>(c^ri>^. snf& 

4>dii(i:2ocoS^^^<7)n-F • XFU-A (^f 
JXRV^^HX) t 38c7>rnHr yim^ (*^Bt, 
*^Uv:2^co¥^>f F\ iMLtiimtofrM Ffc 1 
jicO^^>f F) iMz-K^L^tftlft^. a 
WnM ^(i. ffl5S-&3-F - X F U-AS:Sfl/?<7)^r 

xhv-Mz^mt. u£t><ftmtxmi. k^v 
miz&txmm&GX'^&ztzmML. mm^h 

tfmmZMirzmz£*M Xco?-\; • XF 

[0046] msmx^is-'r i y^vxf 
L^mn^^w r ¥xhj ?x7izmm*im&® 
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MM h'/v. rn-yH J: 3&£T'£. <fcwc»M F 
£ W*££T-£ £ £ t fcaSSfufc V 
[0 0 4 7]*WWT^Lfc«fclDiT. Zhlztb 

[oo48] t&tcomwizm Lxmz&rcomm^t 
( i ) is^if-^rot vy-iz&^x. m^T- 

ztit:t><otmm£m<7)mmtifzi>cDiz± vm?? 
x?tmi ®<r>mmm.*m\ lxw, i ro/^A^^ 

-^l/^^*^^t^2^C0^-^L-^X^kf| 
IB® 1 P<7)«6E§i-l^#8i Uv!SfS2S08fig§£B£« 
fflLT^27-n^^A^^y^^rni/^A^c7)||fi 

( 2 ) |g 1 ^f^co^^iSx-^ro-fe y ^i>t^ 

cow ytmmw&mco^cottmitzm<7>w-4 f 
frbm&LZti. mirv77A>#*7>?mv( f - r 

^Atf^y^teBlM F • r-^US^^kfryM F« 

2o^M4L)trn^^A^x f v-Azmmiztm 
t. mmm^vx^xh^x. t i>immm 

WWl^X****. SI 1 F T*J4t- 9VI/X9 
1M F$#lcJ:9EliSP;**i. *2*-FTttAlM K • 

>f f - 7-?wjx?wi mti&m*»mi&* 

[0049] (4)®2«ISa^^^T-^ro 



n-fe >y W^k&t^<7)¥#k £#Bg^&f&4*0* 
Sr^OSS 1 &^x h V -AKJES U AIM F • t — $ 

wx?hw4 m$gmzmLxmf2ti. %2 

h^co^^tsm2^x h v-Mztmt, bim 
f - T-9\si?x9tw4 mmgmzimtxm 

(5) W>2mm<OM&^m^-97xn*iv*r{Z&\^ 

x. f-^ro^7tn »2*-Ft\ 

^ f »j-a«bsu ( i ) aim f - T-?ui;x 
mi&gmzmm-z^t ( 2 > bim f - 

mz? i x^v^~thzt\,z£*)wi vmMgmz®. 
mLxm&ti. m2*-vx\ g^ro^A^y 

SkWrmtk *#f^**4to***tr»2**x F y 
-AWGSU BlM F^^^iSfflLTHfir^^i 

I52 ; £-FT\ f-^rDt7t{MW^/l^ 
X\ %l7U?7l±X^y?[Zftm-h7'vyvJ±**: 

^y^^K^rQ^A^^E »J^4>Nh* y FO^ 

[00 50] (7)®5JSE^^^^IST-^rn 

FT\ T-?rnMr 7tliSirD/7^^^^ 
K-r^^^ ^^T-rn^A^^U^^Nb' y F(^r 
^7x7fU S2 : £-FT. 7-^7*0^7^ 

N/2h' 7 hi0lfe^7x7fU ®27°n^A^t> 
>^^i5^7-p^A^^H^^>N/2fc' y F^ 

( 8 ) ® 2mm<^m^^T-^ra-\- vwz&^ 

X. mi±-VtxZ2±-ytCDm8Xf®2*:-\:tm 

l^-vtcomwmtiift&izxoMwztih. m& 
^if-^/ot7t. 

( 9 ) msmmcom^^mr-^ra^ vwz&u 

^lSOP^^^rtO^US^lffl^t' y F5: 
leH LTf-^ro-fe *y 1 F k* 2 K fc 
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do) ms^Mcom^^mf-^ra^y^iz^ 

(id m2mm<om^^m : f-9ru^v^\ l ziy 
iz^hmo&KATT • vxmmmt. m 

[0051] (12) ^^m&T-fX'isX? 1 4 
OA. 140B£. imm^m\30^ 130B£.:g 
mrWyAfryy? 1 1 OA. 1 1 0Bfc£*triBA* 
^if-^/nt7ft'fc0, miX«i»2*-K3>if 
*>^^T'S«?W^S^^T'i>l>. Jgl*-FTtL T 

^A^XhU-ASrH^SIfi 1 ^. 312*- FT 

fcth¥ttl,z(r)frT9±xth 2r?^x F U-Afc: 
J5gLT*>J;V\ ttztt. f-^/D^7tll (1) 
h • x-?1^X^AhM F«gg£B£#!lEH-* 
( 2 ) B1M F - F«fgg 

9. AIM Fgl^l^^SfflLT^T-^rn-fe^^ 
S A4*£*tr* 1 tfr^X F »J LT t> J: 

Nt'7h^^7x7fn o »2*-KTIi. t- 
Zfm27-n77&%Vy?<?>&x(r)N/2\z y F£?x 



^X{iS2^a F U -AO ^^j^i* 
[0®c9gMjt&I^] 

[01 ] S^affi^v^TStfil^VLIwrn-e ylf^T 
- J yxF^yFaC62x7r$»J^DS 

[02] *^^l^*6Wl^oT^|g$^01^r 
a* y ifcorn >y ?H0-CJ>& . 

[S3 1 xmfowjmmmiz* v^siztiKmicor 

[04 ] ^^OgiKrHilfWfcJ: 9^H£ix*:01 cor 
[fi^coittHBl 

100 CPU 

105 rn/^^t'J 
160 f-wty 

13 OA AIM F 

1 3 0B BlM F 
S. L. M. D « 

14 OA. 14 OB 
110. 1 1 OA. 

115. 1 1 5 A. 1 1 5B fWfa/tyf/f3- 
F26S 

13 5A. 13 5B 

125 SJja^VX^^lXXrrgM 
120 >WmW 

14 5 

15 0. 15 OA. 15 OB fflWWJX? 

2 1 7A. 2 17B ^sTTT9 
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